Ectopic bone formation after implantation of a slow release system of polylactic acid and rhBMP-2.
The present study was conducted to test the hypothesis that preshaped polylactic acid (PLA) implants loaded with recombinant human bone morphogenic protein 2 (rhBMP-2) can induce bone formation in a rat ectopic model. Two groups of porous cylindrical poly-DL-lactic acid implants of 8-mm diameter were produced by gas foaming with CO(2), incorporating 48 and 96 microg rhBMP-2, respectively, into each implant. Blank PLA implants were used as controls. The release of BMPs and the induction of alkaline phosphatase were assessed in vitro. Osteoinduction in vivo was tested by insertion of 15 implants from each group into the gluteal muscles of Wistar rats. Five implants from each group were retrieved after 6, 13 and 26 weeks and assessed using flat panel volume detector computed tomography and light microscopy. Both groups of implants showed increased release of rhBMP-2 during the first 24-48 h, with a slightly higher amount being released from the implants with 48 microg. Release during subsequent intervals was <100 ng/72 h in the low-concentration group and >100 ng in the group with 96 microg rhBMP-2. Implants with 95 microg rhBMP-2 exhibited bone formation in vivo on the outside of the implants across the observation period of 26 weeks with invasion of bone into the pores, whereas implants with 48 microg rhBMP-2 failed to induce the formation of bone tissue. No bone formation was found in the control implants. The results suggest that release rates of rhBMP-2 for ectopic bone induction have to be >100 ng/72 h to maintain the osteoinductive activity of the tested porous PLA implants. This slow release system may have impact on alveolar bone augmentation procedures when used as individually preformed osteoinductive implants.